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Short title: Ice cream having improved stability 

This invention relates to ice cream prepared by freezing an ice 
cream mix having a freezing point of -3.5°C or lower, a method for 
obtaining said ice cream and an ice cream mix for preparing the ice 
cream. 

5 ice cream is a well known food product (see e.g. WO00/01246) 

which has a smooth and creamy texture. Ice cream is prepared by 
freezing an emulsion under the incorporation of a gas. The emulsion 
is also referred to as the "ice cream mix" or "mix". Said mix is 
generally composed of fat, milk solids non-fat, sugars, stabilisers, 
10 emulsifiers, water and salts. 

The term "ice cream" is well known in the art and is obtained 
by freezing the ice cream mix upon whipping. As such, the ice cream 
has the same composition as the mix; however, its structure differs 
as ice cream is (at least partially) frozen and a substantial portion 
15 of the ice cream's volume is made up of air. 

The unique, structure of the ice cream is due to a complex 
interplay between the mix components. In the mix, the fat exists as 
tiny globules, that are formed by homogenisation. Those fat globules 
are coated by a protein layer to form an oil-in-water emulsion. The 
20 protein thus stabilises the fat globules in the water phase. In ice 
cream, those fat globules need however to be destabilised as to form 
a partially coalesced network surrounding and stabilising the air 
bubbles that are incorporated in the ice cream upon whipping of the 
mix. To this end, emulsifiers are added to the mix to reduce the 
25 stability of the mix emulsion. Also, in reduced fat (1-9% w/w) ice 
cream, emulsifiers help to stabilise the foamed emulsion (before and 
after freezing) . The emulsifier displaces proteins on the surface of 
the fat globules, which process is also known as "ripening" of the 
emulsion, to interrupt the regularity of this protein layer. As a 
30 consequence of this destabilisation, upon whipping the fat globules 
will partially coalesce and, during the freezing process, form a 
network to stabilise the thus incorporated air bubbles (forming air 
cells) . The fat and air cell structure are essential to confer ice 
cream its typical sensation. 
35 The water present in the frozen ice cream is present both in 

frozen and unfrozen state; thus, the ice cream comprises both a 
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frozen and an unfrozen water fraction. The frozen water fraction is 
constituted by ice crystals, which are in addition to the above- 
discussed fat and air cell structure, important for the unique "icy" 
texture of the ice cream. However, too many and/or too large ice 
5 crystals in the ice cream can also negatively affect the ice cream 
texture and smoothness, resulting in an undesired gritty, coarse icy 
sensation. 

The unfrozen water fraction accommodates the water soluble 
ingredients of the ice cream. This fraction is commonly known as the 
10 aqueous phase. The said aqueous phase plays an important role in the 
stabilisation of the required foamy air cell structure of the ice 
cream and the scoopability thereof. During freezing, ice crystals are 
formed such that less unfrozen water becomes available, resulting in 
concentration of the water soluble ingredients in the aqueous phase. 
15 Thus, an increase in viscosity of the aqueous phase is obtained, 
which viscosity increase plays an important role in inhibiting the 
disproportionation of the foam structure. The rigidity of the matrix 
inhibits the coalescence of the air cells . 

Thus, by freezing the ice cream, ice crystals are formed and 
20 the viscosity of the aqueous phase increases. However, by the 
freezing process the number and size of the ice crystals increase, 
which, as outlined above, can also have a negative effect on the 
texture and smoothness of the ice cream. Thus, a delicate balance 
exists between the structural stability imparted by the viscosity of 
25 the aqueous phase, and the texture and taste sensation conferred to 
the ice cream by ice crystals. 

It has long been known that ice cream having fewer and/or 
smaller ice crystals, herein also referred to as "less ice", tastes 
smoother and creamier, and less gritty and coarse. In order to obtain 
30 ice cream of such quality, it has been attempted in the art to lower 
the freezing point of the mix (to e.g. -3.5°C or lower), which 
results in formation of less ice in the ice cream, and thus an 
improved smooth and creamy taste in comparison to conventional ice 
cream having a freezing temperature of about -2.5°C. The term 
35 "freezing point" as used herein refers to the freezing temperature at 
which the ice cream mix starts to freeze. In the art, it is known 
that a freezing point depression in ice cream mix may be accomplished 
by altering, for example, the sugar and/or salt 
composition/concentration in the ice cream mix. Conventionally, the 
40 freezing point of ice cream is about -2.5°C. Methods for determining 
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the freezing point of ice cream mix are known in the art. The 
freezing point may for example be measured using any instrument 
capable of determining the freezing point of liquid, such as e.g. the 
Advanced milkcryoscope type 4D3 (Labyrint Holland BV, The 
5 Netherlands) according to the instructions of the manufacturer. 

However, as outlined above, the presence of sufficient ice is 
important to have sufficient viscosity of the unfrozen aqueous phase 
for stabilising the air cells. As a consequence of a decreased 
freezing point, i.e. the presence of less ice, such ice cream often 
10 suffers from lack of air cell (foam) stability. This reduced air cell 
stability results for example in rapid coarsening (disproportionation 
and/or coalescence) of air cells during storage at a temperature 
below -15°C, which causes a major texture deterioration in the ice 
cream. After only few weeks of storage, large air cells are found to 
15 be present in the ice cream with a depressed freezing point, which 
renders such ice cream unattractive; mouthfeel and scoopability are 
affected. Thus, ice cream having a depressed freezing point of -3.5°C 
may have an improved texture because of less and /or smaller ice 
crystals, but is impaired in stability of air cells. 
20 In an attempt to counteract this structural deterioration due 

to lack of air cell stability associated with ice cream prepared from 
a mix having a., decreased freezing point, in the art high 
concentrations of stabilisers, such as e.g. locust bean gum, guar 
gum, carrageenan, microcrystalline cellulose, carboxymethylcellulose, 
25 pectin, gelatin, gum arable, gellan gum, xanthan gum, modified 
starch, or a combination of two or more thereof, are used to bind 
unfrozen water in order to obtain a stable air cell (-foam") 
structure. However, the addition of high concentrations of 
stabilisers confers the ice cream a thready, gummy/rubbery and chewy 
30 mouthfeel, which is judged unpleasant. Moreover, the addition of high 
levels of stabilisers causes an increase in the viscosity of the ice 
cream mix, thus resulting in cumbersome processing and increased 
energy costs. It has not been possible to combine the improved taste 
of ice cream with a decreased freezing point with sufficient 
35 stability of the air cells. In the art, no satisfying solutions to 
the stability problems of ice cream with a decreased freezing point 
are known . 

Therefore, it is an object of the present invention to provide 
ice cream prepared from ice cream mix having a depressed freezing 
40 point of -3.5°C or lower, which still possesses a highly stable 
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structure with a creamy and smooth, rather than thready and chewy 
texture. A "stable structure" or "air cell stability" is to be 
understood in such a way that at least no substantial coarsening of 
the air cells takes place during a frozen storage period at a 
5 temperature below -15°C of 2, 3, 4, 6, or most preferably 8 weeks. 

Surprisingly, it was found that such a smooth and creamy 
tasting, highly stable ice cream was obtained by incorporating an 
unusually high content of unsaturated emulsifier to ice cream 
prepared from a mix with a freezing point of -3.5°C or lower. It was 
10 found that the unsaturated emulsifier did not have any unpleasant 
effect on taste and texture of the ice cream. Conventionally, about 
0.1% (w/w) unsaturated emulsifier is incorporated in the ice cream 
and it is generally advised by the manufacturers of such unsaturated 
emulsifier to use 0.05-0.15% (w/w) in the ice cream. As outlined 
15 above, the unsaturated emulsifier is incorporated in the ice cream 
only to destabilise the fat globules in the ice cream. No stabilising 
effect with regard to air cell stability has been described thus far. 

Thus, the present invention relates to ice cream prepared by 
freezing an ice cream mix having a freezing point of -3.5°C or lower, 
20 comprising at least 0.2% (w/w) unsaturated emulsifier. 

The term "unsaturated emulsifier" is well known in the art. 
Such emulsifiers are derived from unsaturated fats and generally 
constitute a mixture of mono- and diglyceride esters of unsaturated 
fatty acids with glycerol, also referred to as mono- and 
25 diglycerides, respectively. Examples of commercially available 
unsaturated emulsifier preparations are e.g. the emulsifiers Dimodan 
RT, P Bel B, U/J, UP/B, S, OT Pel and . LS of Danisco, Denmark, 
Grindsted PS 217 /B, Grindsted Mono Di SL60 of Danisco, Denmark, 
Palsgaard, 0094, 0095, 0098 and 0291 of Palsgaard, Denmark and 
30 Myverol 18-35K, 18-92K and 18-50XL PL of Quest, The Netherlands, or 
combinations of two or more thereof. Generally, such commercial 
unsaturated emulsifier preparations may also comprise substantial 
amounts of other substances, but usually at least 50% (w/w) of the 
preparations are composed of unsaturated emulsifier, but higher 
35 amounts are also common. It is to be understood that in case an 
unsaturated emulsifier preparation comprising 50% (w/w) unsaturated 
emulsifier is used in the ice cream according to the present 
invention, preferably at least 0.4% (w/w) of the unsaturated 
emulsifier preparation is incorporated in the ice cream mix. 
40 According to the invention, both cis- and trans- unsaturated 
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emulsifiers, or a combination thereof can be used. It is preferred 
that the mix is void of saturated emulsifiers; however, saturated 
emulsifiers as well as any other emulsifiers commonly known in the 
art may be present. The amount of unsaturated emulsifier in the ice 
5 cream mix can be determined using any conventional method or methods, 
such as e.g. gas liquid chromatography (GLC) , optionally using a 
combination of conventional methods, such as e.g. GLC with any 
additional conventional method for quantitation of such unsaturated 
emulsifier, such as mass spectrometry. 
10 It has surprisingly been found that addition of unsaturated 

emulsifier in the high amounts as defined by the present invention, 
i.e. higher than the commonly used amount of 0.1% (w/w) , conferred 
the ice cream exceptional stability with regard to resistance to 
coarsening of air cells, which is especially important in ice cream 
15 having less ice, i.e. ice cream prepared from a mix having a 
decreased freezing point. It was not known in the art that 
unsaturated emulsifiers not only function to destabilise fat globules 
in the mix, but also aid to stabilise air cells in the ice cream when 
present in a high amount, as is described above. The invention 
20 therefore also relates to the use of unsaturated emulsifier to 
stabilise air cells in aerated desserts, in particular ice cream, 
* more in particular ice cream having a freezing point of -3.5°C or 
lower, which will be further outlined below. 

Surprisingly, the ice cream was also found to be exceptionally 
25 stable to temperature fluctuations. This is especially important as 
temperature fluctuations result in significant coarsening of air 
cells and growth of ice crystals, which processes make the ice cream 
feel more icy and less creamy. Thus, generally temperature 
fluctuations result in ice cream with a deteriorated texture 
30 sensation. Such temperature fluctuations occur e.g. during 
transportation, storage at the grocery store or during transportation 
and storage by the consumer. 

A third interesting aspect of the ice cream according to the 
invention is that it was found to be highly shape stable, i.e. at 
35 room temperature melting was retarded in comparison to conventional 
ice cream. The latter makes the ice cream according to the present 
invention particularly suitable for frozen ice cream patisserie, such 
as e.g. ice pudding or ice cream cake. 

According to the invention, it is found that high contents of 
40 the unsaturated emulsifier in combination with the lowered freezing 
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point provides ice cream with less ice and relatively small air 
bubbles, which synergistically results in soft, creamy and smooth 
tasting ice cream which is not only structurally highly stable, but 
also highly shape stable. Without being bound to any explanation, it 
5 is thought that the high content of unsaturated emulsifier prevents 
the coalescence and/or disproportionation of small air bubbles into 
larger air bubbles, such that the ice cream structure remains very 
fine and highly (shape) stable. 

It is preferred that the ice cream mix has a freezing point of 

10 -4°C, more preferably -4.5°C, or lower, as again less ice is formed 
and the ice cream sensation is even more creamy. 

Due to the high contents of unsaturated emulsifier according to 
the present invention, the content of stabilisers can be kept at a 
conventional level, i.e. the normal content of stabilisers in 

15 conventional ice cream having been prepared from an ice cream mix 
with a conventional freezing point of about -2.5°C (stabiliser 
content of 0.1-0.5% (w/w) ) . 

In a preferred embodiment the ice cream comprises at least 
0.25% (w/w) , more preferably at least 0.3% (w/w) unsaturated 

20 emulsifier. In this range, the best results are obtained for taste, 
structural stability, i.e. air cell stability, ice crystal 
stabilisation and immobilisation of the unfrozen water, as well as 
shape stability. It is preferred that the ice cream comprises at most 
1% (w/w) unsaturated ice cream. 

25 It is preferred that the unsaturated emulsifier comprises 

unsaturated glyceride, preferably unsaturated monoglyceride, 
diglyceride or mixtures thereof. Non-limiting examples of the 
unsaturated emulsifier which may be suitable for the present 
invention are disclosed above. The skilled person will be aware of 

30 suitable unsaturated emulsifier for the envisaged aim. 

In a further embodiment the invention relates to ice cream as 
disclosed above, comprising 20-30% (w/w) sugar, the sugar being 
selected as to achieve a freezing point of the ice cream mix of - 
3.5°C, preferably -4°C, more preferably -4.5°C or lower. It is known 

35 in the art how such freezing point can be achieved, and a skilled 
practitioner will readily be able to select suitable sugar sources 
and combinations thereof with suitable salts as to achieve such 
freezing point. 

Sugar (which is herein meant to include all carbohydrates) 
40 and/or salt improve texture and palatability of the ice cream and 
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enhance flavours. Moreover, sugar and salt play an essential role in 
depression of the freezing point so that the ice cream comprises the 
required unfrozen water at very low temperatures typical of the 
serving temperature, such as -15°C. Without sufficient unfrozen 
5 water , the ice cream would be too hard and icy to taste pleasant. 

The term "sugar" is well known in the art and refers to any 
conventionally used carbohydrates, sugars, sweeteners or combinations 
thereof. Non-limiting examples of sugar are sucrose, maltose, 
lactose, invert sugar, glucose, galactose, dextrose, fructose, 

10 sorbose and xylose, and sugar alcohols, such as mannitol, xylitol and 
lactitol, or combinations thereof. The sugar may also be provided in 
the form of sweeteners derived from e.g. corn syrup, starch syrup, 
whey syrup, glucose syrup, etc., or in the form of hydrolysates of 
well-known carbohydrates , disaccharides , trisaccharides , 

15 tetrasaccharides, etc, or combinations of one or more thereof. One 
skilled in the art will easily be able to determine which sugar, 
syrups or hydrolysates, as well as the content thereof, will be 
suitable to obtain the desired freezing point, optionally in 
combination with a suitable selection of salt. 

20 In a further embodiment, the present invention relates to ice 

cream according to the present invention, wherein the sugar comprises 
at least 50% (w/w) monosaccharides. This means that of the total 
amount of sugar on weight basis, at least 50% (w/w) are 
monosaccharides, such as e.g. dextrose, glucose, galactose, fructose, 

25 sorbose and xylose, or combinations of two or more thereof. Such 
content of monosaccharides is generally sufficient to obtain the 
desired freezing point depression to -3.5°C or lower, preferably -4°C 
or lower, more preferably -4.5°C or lower. 

It is preferred that the sugar is chosen from the group, 

30 consisting of lactose, sucrose, galactose, glucose, glucose syrup and 
dextrose or a combination of two or more thereof. It has been found 
that excellent ice cream was obtained using such sugar composition. 

In a further embodiment, the ice cream according to the 
invention further comprises 1-18% (w/w) fat, 4-16% (w/w) milk solids 

35 non-fat and 0.1-0.5% (w/w) stabilisers. With such composition, highly 
stable ice cream is formed which has a smooth and creamy taste. The 
term "fat" may be any type of fat, and includes e.g. vegetable fat, 
milk fat or combinations thereof. Non-limiting examples of milk fat 
are e.g. butter, cream, butter concentrate, butter oil and 

40 fractionated butter. Vegetable fat can e.g. be palm fat, palm kernel 
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fat, coconut fat, or combination of two or more thereof, and may be 
(partially) hardened. The term M milk solids non-fat'' is well known in 
the art and refers to dried milk components from which the major part 
of the milk fat has been removed. The milk solids non-fat may 
5 (partially) consist of whey protein preparations, such as e.g. whey 
protein concentrates or isolates. Other non-limiting examples of milk 
solids non-fat are skim milk powder, caseinate, milk protein 
concentrate (MPC) or mixtures of two or more thereof. 

Another embodiment of the invention concerns an ice cream 

10 according to the invention, comprising 5-10% (w/w) of a hydrolysed 
lactose preparation, 2-8% (w/w) sucrose and 10-22% (w/w) dextrose. 
The hydrolysed lactose preparation may be completely or partially 
hydrolysed. It has been found that using such relatively cheap sugar 
source, an excellent highly stable ice cream was obtained which was 

15 very resistant to temperature fluctuations also highly shape stable. 

Due to its soft rheological properties, the ice cream according 
to the present- invention is highly suitable for packaging in a 
squeezable container, such as e.g. a tube or pouch. Thus, in a 
further embodiment the invention relates to an ice cream according to 

20 the present invention, characterised in that it is packaged in a 
squeezable container, such as e.g. a tube or a pouch. Said container 
is designed as to ..squeeze the ice cream from an opening, for example 
directly into the mouth, and may optionally be fitted with a closable 
lid, such as e.g. a spout with a lid. 

25 In * further aspect the invention relates to ice cream mix 

having a freezing point of -3.5°C or lower, comprising at least 0.2% 
(w/w) unsaturated emulsifier. As indicated above, such ice cream mix 
has substantially the same composition as the ice cream. The mix is 
aerated and frozen, e.g. as described below, to obtain the ice cream. 

30 The ice cream mix may also be provided as a concentrate of its 
components which may be diluted with e.g. water or milk as to obtain 
the mix. Alternatively, the ice cream mix may be provided as a kit 
comprising ice cream ingredients as separate components, which may 
e.g. be mixed with water or milk to obtain the ice cream mix. 

35 Preferably, the ice cream mix according to the invention 

comprises at least 0.25% (w/w) unsaturated emulsifier. It was found 
that using such content of unsaturated emulsifier provided the best 
results with regard to air cell stability, taste, shape stability and 
resistance to temperature fluctuations. 
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In a further embodiment the ice cream mix according to the 
invention further comprises fat, milk solids non-fat, sugar and 
stabiliser as to prepare the ice cream described above. 

It is preferred that the ice cream mix according to the 
5 invention has a freezing point of -4°C or lower, and it is even more 
preferred that it has a freezing point of -4.5°C or lower, as the 
most creamy ice cream is thus obtained. 

In addition, the present invention relates to a blend for 
preparing ice cream according to the present invention comprising 

10 unsaturated emulsifier, fat, sugar, stabilisers and milk solids non- 
fat. It is advantageous that the unsaturated emulsifier is 
incorporated in such a blend, as the otherwise solid emulsifier is 
then solubilised as to facilitate handling thereof and incorporation 
in the mix. Moreover, it is advantageous to have the stabilisers 

15 incorporated as to reduce the amount of processing steps to obtain 
the ice cream mix. The blend of the invention is mixed with the 
remaining mix components as to obtain the ice cream mix according to 
the invention. It is preferred that the blend is a dry composition, 
however this is not required. 

20 In one embodiment, the blend comprises 20-50% (w/w) unsaturated 

emulsifier, 20-60% (w/w) fat, 7-15% (w/w) sugar, 3-22% (w/w) 
stabilisers and 2-5% (w/w) milk solids non-fat. Preferably, the blend 
comprises 25-40% (w/w) unsaturated emulsifier and 30-55% (w/w) fat. 
More preferably, the blend comprises 25-35% (w/w) unsaturated 

25 emulsifier and 35-55% (w/w) fat. Using such amount of ingredients, a 
blend is obtained which has excellent properties with regard to 
incorporation and solubilisation of the emulsifier and incorporation 
of stabiliser. The above blend can be mixed with the remaining 
amounts of fat, milk solids non-fat, sugar, water and optionally 

30 stabilisers and other ingredients, such as e.g. salt, necessary to 
obtain the ice cream mix according to the present invention. 

As outlined above, the present invention relates to the use of 
the above blend for preparing ice cream according to the invention. 
As such, it is preferred that 1-2% (w/w), preferably 1.2-1.6% (w/w), 

35 more preferably about 1.4% of the blend is incorporated in the ice 
cream mix as to obtain the desired concentration unsaturated 
emulsifier in the mix. 

Generally, ice cream manufacturing comprises the steps of 
preparing an ice cream mix, whipping and (partially) freezing said 

40 mix, optionally hardening the thus formed ice cream, followed by 
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storage at a temperature of less than -15°C. The mix is often 
prepared by blending of the ingredients to form a mix, 
pasteurisation, homogenisation and ageing of the mix. Following mix 
processing, the mix is optionally drawn into a flavour tank where any 
5 liquid flavours, fruit purees or colours are added. The ice cream mix 
may then enter a dynamic freezing process which both freezes a 
portion of the water and whips air into the frozen mix. The mix is 
pumped through the freezer at sub-zero and is mostly drawn off the 
other end with about 40% of its water frozen. Subsequently, 

10 particulates, such as fruits, nuts, cookies, candy, etc., may be 
added to the semi-frozen ice cream and the ice cream is placed into a 
blast freezer where most of the remaining water is frozen. The 
manufacture of ice cream is well known in the art. It is to be 
understood that any process for preparing ice cream according to the 

15 present invention may be employed. 

Generally, the dynamic freezing process, i.e. the freezing with 
incorporation of air, is carried out at a so-called drawing 
temperature of -5/-6°C. However, at such temperature the ice cream 
according to the present invention is not formed, as no stable ice 

20 crystals are formed. 

Therefore in a further aspect the invention relates to a 
process for the preparation of an ice cream according to the present 
invention comprising the steps of: a) preparing an ice cream mix 
according to the invention; b) aerating and freezing the mix at a 

25 drawing temperature in the range of -8°C to -12 °C; and c) hardening 
the ice cream at a temperature in the range of -20°C to -50°C. It was 
found that at a drawing temperature in the range of -8°C to -12°C 
sufficient ice is formed to stabilise the foam network, and the ice 
cream has a good scoopability and soft, warm and smooth taste at a 

30 typical serving temperature of -15°C to -20°C. 

"Drawing temperature" as herein used refers to the temperature 
of the ice cream at the exit of the freezer. According to the present 
invention the ice cream mix may be first aerated and then frozen, may 
be first partially frozen and then aerated, or the aeration and 

35 freezing may take place simultaneously, or a combination of these 
steps . 

Preferably, in step a) an ice cream mix is prepared by 
combining a water phase and a fat phase, the emulsifier at least 
partially being incorporated in the fat phase. In this manner, the 



- ii - rv - A ' iNA - U3/00673 

emulsifier is best incorporated in the ice cream structure, and the 
ice cream structure is most stable. 

According to the invention, it was found for the first time 
that unsaturated emulsifier could be employed for preventing air cell 
5 coarsening in aerated frozen desserts, in particular ice cream, more 
in particular ice cream having a freezing point of -3.5°C or lower. 

Therefore, in a further aspect the invention relates to the use 
of unsaturated emulsifier for preventing air cell coarsening in an 
aerated frozen dessert. Herein, the term xx ice cell coarsening" refers 

10 to the coalescence and disproportionation of air cells as is 
discussed above. Such a dessert is generally prepared by aerating and 
freezing an dessert mix, such as e.g. ice cream mix, ice milk mix, 
frozen yoghurt mix, fruit juice mix, etc. Non-limiting examples of 
such aerated frozen desserts are ice cream, ice cream prepared from a 

15 mix having a depressed freezing point, in particular of -3.5°C or 
lower, ice milk desserts, frozen yoghurt desserts, frozen fruit juice 
desserts, etc. The unsaturated emulsifier is thus incorporated to 
stabilise the air cell structure in said aerated frozen dessert. It 
is preferred that the unsaturated emulsifier is present in an amount 

20 of at least 0.2% (w/w) , preferably at least 0.25% (w/w) in the 
dessert, as it was found that the prevention of air cell coarsening 
was particularly well at such ' content of unsaturated emulsifier. In 
particular, the present invention relates to the use of the 
unsaturated emulsifier for stabilising air cells in the dessert for 

25 at least 2 weeks at a storage temperature of -15 to -30 °C. Herein, 
"stabilising air cells" refers to the prevention of air cell 
coarsening. 

In an advantageous embodiment of the above use, the dessert is 
ice cream having a freezing point of -3.5°C or lower. Such prevention 
30 of air cell coarsening and thus stabilisation of air cells was found 
to be particularly important and particularly well in such dessert. 

EXAMPLES 

The invention is now further illustrated by the following non- 
35 limiting examples. 

Fig. 1 shows a cryo-SEM micrograph of reference ice cream 
prepared from a mix with a depressed freezing point and a 
conventional amount of unsaturated emulsifier after 2 weeks storage 
at -20°C. 
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Fig. 2 shows a cryo-SEM micrograph of ice cream according to 
the present invention after 2 weeks storage at -20°C. 

EXAMPLE 1. Preparation of ice cream according to the invention and 
5 comparison with ice cream having a commonly used amount of 
unsaturated emulsifier 

Ice cream mix was prepared from 4.0% (by weight) hardened 
palmkernel fat (Cargill, The Netherlands), 6.2% or 6.0% (depending on 

10 the amount of unsaturated emulsifier incorporated; the total amount 
of fat was the same in both ice creams) hardened coconut fat 
(Cargill, The Netherlands), 5.0% skim milk powder, 7.1% Esprion 400L 
(DMV International, The Netherlands; whey product in which the 
lactose has been partially hydrolysed to glucose and galactose) , 

15 17.0% dextrose, 4.0% sucrose and 0.2% (conventional ice cream; A) or 
0.4% (ice cream according to the invention; B) unsaturated emulsifier 
preparation Myverol 18-35K (a preparation comprising about 50% (w/w) 
unsaturated emulsifier, Quest International, The Netherlands) . 

The skim milk powder, sugars and Esprion 400L were blended in 

20 water of 40°C to form a water phase. The emulsifier and fat were 
blended together to form a fat phase, and the water and fat phase 
were mixed. The thus formed mix was pasteurised for 10 sec. at 82 °C, 
and then homogenised at 160 bar at 75-80°C. The mix was then cooled 
to 4°C and left overnight -at 4°C for ripening. Subsequently, ice 

25 cream was produced from the mix using the APV Technohoy MF50 with an 
overrun of 100% and a drawing temperature of -10/-11°C. Next, the ice 
cream was hardened at -50°C for 24 hrs and stored at -20°C. 

After 2 weeks of storage at -20°C, both the conventional ice 
cream (A) and the ice cream according to the present invention (B) 

30 were analysed for air cell size, scoopability and shape stability. 

To analyse the air cells of both ice creams, cryo-SEM 
micrographs of the ice cream samples were made (Fig. 1 (ice cream A) 
and 2 (ice cream B) ) . It was found that in ice cream A (Fig. 1) 
significant coarsening of the air cells had occurred in comparison 

35 with freshly prepared ice cream. In contrast therewith, in ice cream 
B (Fig. 2) the air cell size was comparable to the air cell size of 
freshly prepared ice cream, and hardly any coarsening had occurred.. 
It was found that this effect was maintained up until at least 2 
months of storage at -20°C, whereas the structure of the conventional 

4 0 ice cream A deteriorated even more in the course of time. 
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In addition thereto , it was found that the ice cream according 
to the present invention (B) remained easy to scoop, similarly to 
freshly prepared ice cream, whereas conventional ice cream (A) became 
much harder to scoop during the prolonged storage time. 

Also, both ice creams A and B were exposed to room temperature 
for 90 minutes, and the serum loss of both ice creams was measured to. 
determine shape stability. The conventional ice cream A appeared to 
be completely melted after 90 minutes, with a serum loss of 6.7%, 
whereas the ice cream according to the invention (B) retained its 
shape, with a serum loss of only 0.9% after 90 minutes of exposure to 
room temperature. 

EXAMPLE 2. Comparison of ice cream according to the invention with 
ice cream wherein high amounts of stabilisers are em ployed for 
stabilisation of the air cell structure 

Ice cream was prepared comprising either 0.3% saturated 
emulsifier/0.7% (w/w) stabilisers (ice cream C) or 0.5% (w/w) 
unsaturated eraulsifier preparation/0.3% (w/w) stabilisers (ice cream 
D) respectively. The ice cream was prepared as above in example 1, 
with the following ingredients (by weight percentage in composition) : 
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Ingredients (by weight% in composition) 


C 


D 


Hardened palmkernel fat (Cargill/ The 
Netherlands) 


4.0 


4.0 j 


Hardened coconut fat (Cargill, The 
Mp+- her lands ) 


6.4 


6.4 


cifini milk: DOWder 


7.0 


7.0 


Rsorion 400L (DMV International , The 
Netherlands) 


7.14 


7.14 


L^C A. U- i. W O 


12.0 


12.0 




5.0 


5.0 


Glucodry 330 (AVEBE, The Netherlands) 


4.0 


4.0 


nncai-nrAi-pri f^mu 1 s i f i e r oreoaration Mvverol 18 — 
35K (Quest International, The Netherlands) 




0.5 


omni ci f ior Prpmndan suoer (Danisco* Denmark) 


0.3 




Guar Meyprogat 150 (Meypro BV, The 
Netherlands) 


0.35 


0.2 


Locustbeangum Meyprofleur M175 (Meypro BV, The 
Netherlands) 


0.3 


0.1 


Carrageenan Grindsted CL110 (Danisco, Denmark) 


0.05 





The ice cream thus prepared was stored at -20°C for several 
weeks, and was then evaluated sensorially. Ice cream C was judged as 

5 follows: a soft scoopable ice cream, moderate in warmth, 
gummy/rubbery, slimy texture, stringy, slight coarsening of the foam 
visible, "dusty cardboard" aftertaste. In contrast therewith, the ice 
cream according to the present invention (ice cream D) was judged as 
follows: soft scoopable ice cream, warm, creamy, clean eating, no 

0 visible coarsening of the foam, no chewy (rubbery) texture, smooth. 
The taste, texture and mouthfeel of the ice cream according to the 
present invention (D) was thus found considerably more pleasant than 
the ice cream with a relatively high content of stabiliser (C) . 
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CLAIMS 

. Ice cream prepared by freezing an ice cream mix having a freezing 
point of -3.5°C or lower, comprising at least 0.2% (w/w) 
unsaturated emulsifier. 

Ice cream according to claim 1, comprising at least 0.25% (w/w) 
unsaturated emulsifier. 

. ice cream according to claim 1 or 2, wherein the unsaturated 
emulsifier comprises unsaturated glyceride, preferably unsaturated 
monoglyceride, diglyceride or mixtures thereof. 

Ice cream according to any of the preceding claims comprising 20- 
30% (w/w) sugar, the sugar being selected as to achieve a freezing 
point of the ice cream mix of -3.5°C or lower. 

5. ice cream according to claim 4, wherein the sugar comprises at 
least 50% (w/w) monosaccharides. 

6. ice cream according to claims 4 or 5, wherein the sugar is chosen 
from the group, consisting of lactose, sucrose, galactose, 
glucose, glucose syrup and dextrose or a combination of two or 
more thereof. 

7. Ice cream according to any of the claims 4-6, further comprising 
1-18% (w/w) fat, 4-16% (w/w) milk solids non-fat and 0.1-0.5% 
(w/w) stabilisers. 

8. Ice cream according to any of claims 4-7, comprising 5-10% (w/w) 
of a hydrolysed lactose preparation, 2-8% (w/w) sucrose and 10-22% 
(w/w) dextrose. 

9. Ice cream according to any of the preceding claims, characterised 
in that it is packaged in a squeezable container. 

10. Ice cream mix having a freezing point of -3.5°C or lower, 
comprising at least 0.2% (w/w) unsaturated emulsifier. 
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11. Ice cream mix according to claim 10, comprising at least 0.25% 
(w/w) unsaturated emulsifier. 

12. Ice cream mix according claims 10 or 11, further comprising 
5 fat, milk solids non-fat, sugar and stabiliser, 

13. Ice cream mix according to any of claims 10-12 having a 
freezing point of -4°C or lower. 

10 14. Ice cream mix according to any of claims 10-13 having a 
freezing point of -4.5°C or lower. 

15. Blend for preparing ice cream according to any of the claims 1- 
9 comprising unsaturated emulsifier, fat, sugar, stabilisers and 

15 milk solids non-fat. 

16. Blend according to claim 15 comprising 20-50% (w/w) unsaturated 
emulsifier, 20-60% (w/w) fat, 7-15% (w/w) sugar, 3-22% (w/w) 
stabilisers and 2-5% (w/w) milk solids non-fat. 

20 

17. Use of the blend according to claims 15 or 16 for preparing ice 
cream according to any of the claims 1-9. 

18. Use according to claim 17, wherein 1-2% w/w of the blend is 
25 incorporated in the ice cream mix. 

19. Process for the preparation of an ice cream according to claims 
1-9 comprising the steps of: 

a) preparing an ice cream mix according to any of the claims 
30 10-14; 

b) aerating and freezing the mix at a drawing temperature in 
the range of -8°C to -12°C; and 

c) hardening the ice cream at a temperature in the range of 
-20°C to -50°C. 

35 

20. Process according to claim 19, wherein in step a) an ice cream 
mix is prepared by combining a water phase and a fat phase, the 
emulsifier at least partially being incorporated in the fat phase. 
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21. Use of unsaturated emulsifier for preventing air cell 
coarsening in an aerated frozen dessert. 

22. Use according to claim 20, said unsaturated emulsifier being 
present in an amount of at least 0.2% (w/w) in the dessert. 

23. Use according to claims 20 or 21 for stabilising air cells in 
the dessert for at least 2 weeks at a storage temperature of -15 
to -30°C. 



Use according to any of claims 21-24, wherein the dessert is 
ice cream having a freezing point of -3.5°C or lower. 
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ABSTRACT 

The invention relates to ice cream prepared by freezing an ice cream 
mix having a freezing point of -3.5°C or lower, comprising at least 
0.2% (w/w) unsaturated emulsifier, an ice cream mix having 
substantially the same composition for preparing the same by e.g. 
aerating and freezing, and a process for the preparation of the said 
ice cream. 
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